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(54) CONTROLLER FOR HEATING BODY AND THERMAL FIXING DEVICE 

(57)Abstract: 

PURPOSE: To supply the suitable 
power and to keep the temperature 
of a heating body or a thermal fixing 
device constant without setting 
beforehand the resistance value of an 
energizing exothermic body or 
without energizing temporarily at the 
time of starting the copying for a 
thermal image fixing device. 
CONSTITUTION: The devices are 
equipped with a detecting means 4 to 
detect the temperature of an 
energizing exothermic body 3 or a 
heating body 1 including it, a 
measuring means 13 to measure the 
hourly change rate of the 
temperature in the period when the 
energizing exothermic body 3 or the 

heating body 1 are set beforehand from the signal of the detecting means 4, 
and a power controller 12 to control the power supplied to the energizing 
exothermic body 3 based on the measured result of the measuring means 
13. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The control unit of the heating object characterized by to have the 
power control unit which controls the power which supplies to said 
energization heating element based on the measurement result of a 
measurement means measure the rate of a temporal response of the 
temperature within the period which said energization heating element or the 
heating object set up beforehand from the signal of a detection means 
detect the temperature of the heating object containing an energization 
heating element or it, and this detection means, and this measurement 
means. 

[Claim 2] The heat anchorage device characterized by to have the power 
control unit which controls the power supplied to said heating element based 
on the measurement result of a measurement means to measure the rate of 
a temporal response of the temperature within the period which has a 
low-fever capacity wire heater, and has a detection means to detect the 
temperature of said heating element, and said heating element set up 
beforehand from the signal of said detection means, and this measurement 
means. 



[Translation done.] 



DETAILED DESCRIPTION 




[0001] 

[Industrial Application] This invention relates to the control unit and heat 
anchorage device of the heating object containing an energization heating 
element or it. 



[0002] 

[Description of the Prior Art] In the image heat anchorage device using 
low-fever capacity linear heating objects, such as the former, for example, a 
ceramic heater etc, in order to maintain the temperature of a heating object 
at predetermined abbreviation regularity, the supply-voltage control to the 
energization heating element of a heating object measured detection 
temperature and the temperature set up beforehand, and was changing the 
supply voltage according to the comparison result (JP.2-259793.A). In order 
to press down the effect of dispersion in heater (heating element) resistance 
furthermore, the code of the resistance range which set up heater resistance 
beforehand was made to correspond, according to this code, the control 
group of said supply voltage was changed, or temporary energization was 
performed to (Japanese Patent Application No. No. 8016 [ two to ]), and a 
heating element, and there were some (JP.2-163787.A) which control power 
according to a temperature up degree 
[0003] 

[Problem(s) to be Solved by the Invention] However, the time and effort 
which measures heater resistance and sets up the code to heater resistance 
beforehand with the DIP switch etc. was required of the above-mentioned 
conventional example, Or since the time amount which carries out temporary 

energization was required, to the application to the image formation 
equipment with which an instant start (quick-start nature) is demanded, it 
was not suitable. 

[0004] Then, about the heating object containing an energization heating 
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element or it, without [ without it sets up heater resistance beforehand, or ] 
carrying out temporary energization, this invention supplies proper power and 
aims at offering the control unit which can carry out maintenance control of 
the temperature of a heating object at predetermined abbreviation regularity, 
and a heat anchorage device. 
[0005] 

[Means for Solving the Problem] the control unit of the heating object 
characterized by to be equipped this invention with the power control unit 
which controls the power which supplies to said energization heating element 
based on the measurement result of a measurement means measure the rate 
of the temperature within the period which said energization heating element 
or a heating object set up beforehand from the signal of a detection means 
detect the temperature of the heating object containing an energization 
heating element or it, and this detection means of a temporal response, and 
this measurement means - it comes out, 
[0006] moreover, the heat anchorage device characterized by to be equipped 
this invention with the power control unit which controls the power which 
supplies to said heating element based on the measurement result of a 
measurement means measure the rate of a temporal response of the 
temperature within the period which has a low-fever capacity wire heater, 
and has a detection means detect the temperature of said heating element, 
and said heating element set up beforehand from the signal of said detection 
means, and this measurement means - it comes out, 
[0007] 

[Function] That is, after energization starting to a heating element, this 
invention measured the rate of a temperature change of the period set up 
beforehand, by changing the control group of a supply voltage according to a 
measurement result, without [ without it sets up heater resistance 
beforehand, or ] carrying out temporary energization at the time of copy 
initiation, if it was in the image heating anchorage device, could supply proper 
power and was able to keep constant the temperature of a heating object or 
a heat anchorage device. 
[0008] 
[Example] 

(Example 1> ( drawing 1 - drawing 5 ) 

This example applies this invention to the image heat anchorage device of 

the film heating method which used the low-fever capacity linear heating 

object, 

[0009] (1) The outline configuration of an anchorage device ( drawing 1 ) 
The **** set-up of 5 has been mutually carried out to the low-fever 
capacity linear heating object 1 as a heating object which was an 
endless-belt-like fixing film, was made to carry out fixed support under [ 



between the left-hand side driving roller 6, the right-hand side follower roller 
7, and both this roller 6-7 ], and was arranged, and guide-idler 6a arranged 
under the driving roller 6 between parallel these 4 member 6, 7, 1, and 6a. 
[0010] It is made to serve as the tension roller of the fixing film 5, the fixing 
film 5 has a predetermined peripheral velocity clockwise with the rotation 
drive of the clockwise rotation of a driving roller 6, and the follower roller 7 is 
rotation drive m without Siwa, meandering, and rate delay. 
[001 1] 8 is the pressurization roller which has the good rubber elastic layer 
of mold-releases characteristic as a pressurization member, such as silicone 
rubber. Make the descending side film part of the aforementioned 
endless-belt-like fixing film 5 pinch between the heating objects I, and the 
opposite pressure welding has been carried out with the contact pressure of 
4-7kg of total pressure to the inferior surface of tongue of the heating 
object 1 with an energization means by which it does not illustrate. It rotates 
to the counterclockwise rotation of the forward direction in the conveyance 
direction of the imprint material (record material) 9 from the non-illustrated 
image formation section (A). 

[0012] Since heating fixing of a toner image is repeatedly presented with the 
fixing film 5 of the shape of an endless belt by which a rotation drive is 
carried out, it is excellent in thermal resistance, a mold-release 
characteristic, and endurance, and, generally uses preferably 100 
micrometers or less of things of thin meat 40 micrometers or less. For 
example, it is the thing of the monolayer film of heat-resistant resin, such as 
polyimide polyether imide and PES-PFA (ethylene 
tetrafluoride-perfluoroalkylvinyl ether copolymer resin), or a compound layer 
film, for example, the heat-resistant film of 20-micrometer thickness, which 
gave fluororesins and the mold-release characteristic coat layers which 
added electric conduction material to it further, such as PTFE 
(polytetrafluoroethylene resin) and PAF, at least to the image contact side 
side at 10-micrometer thickness. 

[0013] The low-fever capacity linear heating object 1 as a heating object the 
thing of this example The oblong heater substrate 2 which makes straight 
side the fixing film crossing direction (direction right-angled in the transit 
direction of the fixing film 5), Along with straight side, it becomes the field of 
the side which meets the fixing film 5 of this substrate 2 from the 
temperature sensing element 4 grade prepared in the energization heating 
element layer 3 and the heater substrate side of the opposite side as a 
heating element which carried out formation possession a line or thin 
band-like one. 1A is the heater base material which made this heating object 
support. 

[0014] Heater base material 1A is a member which insulates and supports 
the heating object 1 to an anchorage device or image formation equipment, 
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for example, can consist of high heat resistant resin, such as PPS 
(polyphenylene sulfide), PAI (polyamidoimide), PI (polyimide), PEEK (polyether 
ether ketone), and a liquid crystal polymer, these resin, composite with the 
ceramics, a metal, glass, etc, etc. 

[0015] The heater substrate 2 has thermal resistance and electric insulation, 
and is an alumina substrate with a die length [ the thickness of 1.0mm and a 
width of 10mm, and die length ] of 240mm as an example, Or it is a 
composite substrate containing this. 

[0016] The heating element layer 3 is an energization heating element layer 
of a linear or band-like low-fever capacity which coating of the 
screen-stencil etc. was carried out [ capacity ] and made the abbreviation 
central part of the inferior surface of tongue which is the film sliding side of a 
substrate 2 possess electric resistance ingredients, such as Ta2 N and silver 
palladium, in width of 1.0mm along with straight side as an example, and is 
energized from longitudinal direction both ends ( drawing 2 ). 
[001?] With the side which is a thermistor and formed the energization 
heating element layer 3, the temperature sensing element 4 is made to 
contact the 2nd page of the heater substrate of the opposite side, and is 
arranged. This example is made to detect the temperature of the heater 
substrate 2 by this temperature sensing element 4 as temperature of the 
heating object 1. 

[0018] Image formation equipment carried out image formation actuation with 
the image formation start signal, and were conveyed from the image 
formation section (A) side to the anchorage device, The imprint material 9 
which supported the non-established toner image 10 on the top face is 
guided at a guide, and advances between the fixing film 5 of the 
pressure-welding section N of the heating object 1 and the pressurization 
roller 8 (fixing nip section), and the pressurization roller 8. The fixing nip 
section N of the heating object 1 and the pressurization roller 8 is passed in 
the state of the lap together with the migration fixing film 5, receiving the 
compression force, without a non-established toner image side's sticking to 
the inferior surface of tongue of the fixing film 5 of a field migration 
condition, and producing field gap and wrinkling approach. 
[0019] softening adhesion-ized 10a The toner image support side of the 
imprint material 7 receives the heat of the heating element layer 3 in a fixing 
film plane through the fixing film 5 in the process in which the fixing nip 
section N Is passed in the state of press adhesion, and a toner image carries 
out elevated-temperature fusion, and makes it imprint material 9 fields, 
[0020] The case of this example equipment is making separation with the 
imprint material 9 and the fixing film 5 perform, when the imprint material 9 
passes the fixing nip section N and comes out 
[0021] Imprint material [ finishing / image fixing / while showing around in a 



guide and resulting to a delivery unit come to solidify the fixing film 5 and 
the separated imprint material, and ] is outputted. 
[0022] (2) do energization to the heating element layer 3 of the 
supply-voltage control heating object 1 over a heating element like [ both 
ends / the / longitudinal direction ] drawing 2 - the alternating current from 
AC power supply 1 1 - the power controlling elements 12, such as a triac, - 
for example, carry out wave number control. A processing unit 13 controls 
the power controlling element 12 as follows based on the signal from the 
temperature sensing element 4. 

[0023] Now, the target temperature of an anchorage device is fixed 165 
degrees C, is the purpose which performs power control at the temperature 
of the near finely, and changes a power supply to five steps of temperature. 
Detection temperature is classified into a break and five steps according to 
159 degrees C, 163 degrees C, 169 degrees C, and 177 degrees C. 
Corresponding to the classified temperature, power is supplied by the wave 
pattern of drawing 3 R> 3, for example, A pup. 
[0024] Here, a period is made to 20msec(s), it makes eight half waves a 
control unit and the supply wave to the heating element layer 3 divides them 
into nine kinds of seven waves, six waves, five waves, four waves, three 
waves, two waves, one wave, and zero wave by making the maximum amount 
of supply into eight waves, and is controlled by five kinds of wave numbers to 
one control pup. Moreover, it divides into three control groups of A-C here. 
And the flow shown in drawing 4 determines a control pup. 
[0025] The rate of a temperature rise is defined as time amount until it 
becomes 150 depes C from 100 depes C. First the temporary law of the 
control pup is beforehand carried out to for example, A pup (SI). If 
energization is started, serially, a processing unit 13 will detect temperature, 
will choose the wave corresponding to temperature from A pups, and will 
supply power. Here, when initial temperature is 100 depes C or more, it 
flies to 88. When initial temperature is 100 degrees C or less, it moves to 
processing of S3 (S2), 

[0026] If detection temperature exceeds 100 depes C (S3), a timer will 
begin count-up, and a count will be stopped if (S4) and 150 depes C are 
exceeded (S5). Since a part for eight waves which are the maximum amount 
of supply is uniformly supplied until it exceeds 159 depes C, the rate of a 
temperature rise becomes a thing reflecting own dispersion, environmental 
temperature, etc, of a heater. 

[0027] It is made to move to the control group who chose the control group 
according to the rate of a temperature rise according to Table 1 (S6), and 
was chosen after exceeding 150 degrees C (S7), 
[0028] Table 1 [0029] 
[Table 1] 
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Since the rate of a temperature rise is 1.28 seconds in drawing 5 , it has 
moved to B group's control. Drawing 5 carries out the blot of the time 
amount change of the temperature of the anchorage device in this example. 
[0030] It already controls by 88 based on former group information as what 
is being energized at least at once before this. 
[0031] (Example 2> ( drawings and drawing 7 ) 
The 2nd example is described according to the flow of drawing 6 . 
[0032] Power shall perform wave number control like [ this example ] an 
example 1. The rate of a temperature rise is defined as the temperature 1 
second after exceeding 100 degrees C. 
[0033] First, the temporary law of the control group is beforehand carried 
out to for example, A group (S9). If energization is started, serially, a 
processing unit 13 will detect temperature, will choose the wave 
corresponding to temperature from A groups, and will supply power. Here, 
when initial temperature is 100 degrees C or more, it flies to S16, When initial 
temperature is 100 degrees C or less, it moves to processing of S11 (S10), 
[0034] If detection temperature exceeds 100 degrees C (S1 1), a timer will 
start (S12), and the temperature (S13) at the time of 1 second passing is 
detected, 

[0035] It is made to move to the control group who chose the control group 
according to the rate of a temperature rise according to Table 2 (S14), and 



was chosen after exceec 


ing150 degrees 


[0036] Table 2 [0037] 




[Table 2] 




HOW 


9MK 


14 0-1 \vm 




mm 





flow. 
[0040] 

[Effect of the Invention] According to this invention, as stated above, the 
rate of a temperature change of the period beforehand set up after 
energization starting to a heating element is measured, without [ without it 
sets up heater resistance beforehand by changing the control group of a 
supply voltage according to a measurement result, or ] carrying out 
temporary energization at the time of copy initiation, if it is in an image heat 
anchorage device, proper power can be supplied and the temperature of a 
heating object or a heat anchorage device can be kept constant, 



In drawing 7 , since the rate of a temperature rise is 145 degrees C, it has 
moved to B group's control, Drawing 7 carries out the blot of the time 
amount change of the temperature of the anchorage device in this example, 
[0038] It already controls by SI 6 based on former group information as what 
is being energized at least at once before this. 
[0039] (Example 3) ( drawing 8 ) 

As for power, this example shall perform phase control, It controls by the 
same for example, phase angle like drawing 8 as the above-mentioned 
example. And a control group is chosen according to the above-mentioned 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3,ln the drawings, any words are not translated, 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the control unit and heat 
anchorage device of the heating object containing an energization heating 
element or it. 
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PRIOR ART 



[Description of the Prior Art] In the image heat anchorage device using 
low-fever capacity linear heating objects, such as the former, for example, a 
ceramic heater etc., in order to maintain the temperature of a heating object 
at predetermined abbreviation regularity, the supply-voltage control to the 
energization heating element of a heating object measured detection 
temperature and the temperature set up beforehand, and was changing the 
supply voltage according to the comparison result (JP.2-259793.A). In order 
to press down the effect of dispersion in heater (heating element) resistance 
furthermore, the code of the resistance range which set up heater resistance 
beforehand was made to correspond, according to this code, the control 
group of said supply voltage was changed, or temporary energization was 
performed to (Japanese Patent Application No, No, 8016 [ two to ]), and a 
heating element, and there were some (JP.2-163787.A) which control power 
according to a temperature up degree, 
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EFFECT OF THE INVENTION 

[Effect of the Invention] According to this invention, as stated above, the 
rate of a temperature change of the period beforehand set up after 
energization starting to a heating element is measured, without [ without it 
sets up heater resistance beforehand by changing the control pup of a 
supply voltage according to a measurement result, or ] carrying out 
temporary energization at the time of copy initiation, if it is in an image heat 
anchorage device, proper power can be supplied and the temperature of a 
heating object or a heat anchorage device can be kept constant. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, the time and effort 
which measures heater resistance and sets up the code to heater resistance 
beforehand with the DIP switch etc. was required of the above-mentioned 
conventional example. Or since the time amount which carries out temporary 
energization was required, to the application to the image formation 
equipment with which an instant start (quick-start nature) is demanded, it 
was not suitable. 

[0004] Then, about the heating object containing an energization heating 
element or it, without [ without it sets up heater resistance beforehand, or ] 
carrying out temporary energization, this invention supplies proper power and 
aims at offering the control unit which can carry out maintenance control of 
the temperature of a heating object at predetermined abbreviation regularity, 
and a heat anchorage device. 
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MEANS 



[Means for Solving the Problem] the control unit of the heating object 
characterized by to be equipped this invention with the power control unit 
which controls the power which supplies to said energization heating element 
based on the measurement result of a measurement means measure the rate 
of the temperature within the period which said energization heating element 
or a heating object set up beforehand from the signal of a detection means 
detect the temperature of the heating object containing an energization 
heating element or it, and this detection means of a temporal response, and 
this measurement means - it comes out. 
[0006] moreover, the heat anchorage device characterized by to be equipped 
this invention with the power control unit which controls the power which 
supplies to said heating element based on the measurement result of a 
measurement means measure the rate of a temporal response of the 
temperature within the period which has a low-fever capacity wire heater, 
and has a detection means detect the temperature of said heating element, 
and said heating element set up beforehand from the signal of said detection 
means, and this measurement means - it comes out 
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OPERATION 



[Function] That is, after energization starting to a heating element, this 
invention measured the rate of a temperature change of the period set up 
beforehand, by changing the control group of a supply voltage according to a 
measurement result, without [ without it sets up heater resistance 
beforehand, or ] carrying out temporary energization at the time of copy 
initiation, if it was in the image heating anchorage device, could supply proper 
power and was able to keep constant the temperature of a heating object or 
a heat anchorage device. 
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EXAMPLE 



[Example] 

<Example 1> { taiDfil " dlM3&5 ) 

This example applies this invention to the image heat anchorage device of 

the film heating method which used the low-fever capacity linear heating 

object. 

[0009] (1) The outline configuration of an anchorage device ( drawing 1 ) 
The **** set-up of 5 has been mutually carried out to the low-fever 
capacity linear heating object 1 as a heating object which was an 
endless-belHike fixing film, was made to carry out fixed support under [ 
between the left-hand side driving roller 6, the right-hand side follower roller 
7, and both this roller 6-7 ], and was arranged, and guide-idler 6a arranged 
under the driving roller 6 between parallel these 4 member 6, 7, 1, and 6a. 
[0010] It is made to serve as the tension roller of the fixing film 5, the fixing 
film 5 has a predetermined peripheral velocity clockwise with the rotation 
drive of the clockwise rotation of a driving roller 6, and the follower roller 7 is 
rotation drive **** without Siwa, meandering, and rate delay. 
[001 1] 8 is the pressurization roller which has the good rubber elastic layer 
of mold-releases characteristic as a pressurization member, such as silicone 
rubber. Make the descending side film part of the aforementioned 
endless-belt-like fixing film 5 pinch between the heating objects 1, and the 
opposite pressure welding has been carried out with the contact pressure of 
4-7kg of total pressure to the inferior surface of tongue of the heating 
object 1 with an energization means by which it does not illustrate. It rotates 
to the counterclockwise rotation of the forward direction in the conveyance 
direction of the imprint material (record material) 9 from the non-illustrated 
image formation section (A). 

[0012] Since heating fixing of a toner image is repeatedly presented with the 
fixing film 5 of the shape of an endless belt by which a rotation drive is 
carried out, it is excellent in thermal resistance, a mold-release 



characteristic, and endurance, and, generally uses preferably 100 
micrometers or less of things of thin meat 40 micrometers or less. For 
example, it is the thing of the monolayer film of heat-resistant resin, such as 
polyimide polyether imide and PES-PFA (ethylene 
tetrafluoride-perfluoroalkylvinyl ether copolymer resin), or a compound layer 
film, for example, the heat-resistant film of 20-micrometer thickness, which 
gave fluororesins and the mold-release characteristic coat layers which 
added electric conduction material to it further, such as PTFE 
(polytetrafluoroethylene resin) and PAR at least to the image contact side 
side atlO-micrometer thickness. 

[0013] The low-fever capacity linear heating object 1 as a heating object the 
thing of this example The oblong heater substrate 2 which makes straight 
side the fixing film crossing direction (direction right-angled in the transit 
direction of the fixing film 5), Along with straight side, it becomes the field of 
the side which meets the fixing film 5 of this substrate 2 from the 
temperature sensing element 4 grade prepared in the energization heating 
element layer 3 and the heater substrate side of the opposite side as a 
heating element which carried out formation possession a line or thin 
band-like one. 1 A is the heater base material which made this heating object 
support. 

[0014] Heater base material 1A is a member which insulates and supports 
the heating object 1 to an anchorage device or image formation equipment, 
for example, can consist of high heat resistant resin, such as PPS 
(polyphenylene sulfide), PAI (polyamidoimide), PI (polyimide), PEEK (polyether 
ether ketone), and a liquid crystal polymer, these resin, composite with the 
ceramics, a metal, glass, etc., etc. 

[0015] The heater substrate 2 has thermal resistance and electric insulation, 
and is an alumina substrate with a die length [ the thickness of 1.0mm and a 
width of 10mm, and die length ] of 240mm as an example. Or it is a 
composite substrate containing this. 

[0016] The heating element layer 3 is an energization heating element layer 
of a linear or band-like low-fever capacity which coating of the 
screen-stencil etc. was carried out [ capacity ] and made the abbreviation 
central part of the inferior surface of tongue which is the film sliding side of a 
substrate 2 possess electric resistance ingredients, such as Ta2 N and silver 
palladium, in width of 1 ,0mm along with straight side as an example, and is 
energized from longitudinal direction both ends ( drawing 2 ), 
[0017] With the side which is a thermistor and formed the energization 
heating element layer 3, the temperature sensing element 4 is made to 
contact the 2nd page of the heater substrate of the opposite side, and is 
arranged. This example is made to detect the temperature of the heater 
substrate 2 by this temperature sensing element 4 as temperature of the 
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heating object I 

[0018] Image formation equipment carried out image formation actuation with 
the image formation start signal, and were conveyed from the image 
formation section (A) side to the anchorage device, The imprint material 9 
which supported the non-established toner image 10 on the top face is 
guided at a guide, and advances between the fixing film 5 of the 
pressure-welding section N of the heating object 1 and the pressurization 
roller 8 (fixing nip section), and the pressurization roller 8, The fixing nip 
section N of the heating object 1 and the pressurization roller 8 is passed in 
the state of the lap together with the migration fixing film 5, receiving the 
compression force, without a non-established toner image side's sticking to 
the inferior surface of tongue of the fixing film 5 of a field migration 
condition, and producing field gap and wrinkling approach, 
[0019] softening adhesionHzed 10a The toner image support side of the 
imprint material 7 receives the heat of the heating element layer 3 in a fixing 
film plane through the fixing film 5 in the process in which the fixing nip 
section N is passed in the state of press adhesion, and a toner image carries 
out elevated-temperature fusion, and makes it imprint material 9 fields, 
[0020] The case of this example equipment is making separation with the 
imprint material 9 and the fixing film 5 perform, when the imprint material 9 
passes the fixing nip section N and comes out 
[0021] Imprint material [ finishing / image fixing / while showing around in a 
guide and resulting to a delivery unit, come to solidify the fixing film 5 and 
the separated imprint material, and ] is outputted, 
[0022] (2) do energization to the heating element layer 3 of the 
supply-voltage control heating object 1 over a heating element like [ both 
ends / the / longitudinal direction ] drawing 2 -- the alternating current from 
AC power supply 11 - the power controlling elements 12, such as a triac, - 
for example, carry out wave number control. A processing unit 13 controls 
the power controlling element 12 as follows based on the signal from the 
temperature sensing element 4. 

[0023] Now, the target temperature of an anchorage device is fixed 165 
degrees C, is the purpose which performs power control at the temperature 
of the near finely, and changes a power supply to five steps of temperature, 
Detection temperature is classified into a break and five steps according to 
159 degrees C, 163 degrees C, 169 degrees C, and 177 degrees C. 
Corresponding to the classified temperature, power is supplied by the wave 
pattern of drawing 3 R) 3, for example, A group, 
[0024] Here, a period is made to 20msec(s), it makes eight half waves a 
control unit, and the supply wave to the heating element layer 3 divides them 
into nine kinds of seven waves, six waves, five waves, four waves, three 
waves, two waves, one wave, and zero wave by making the maximum amount 



of supply into eight waves, and is controlled by five kinds of wave numbers to 
one control group, Moreover, it divides into three control groups of A-C here, 
And the flow shown in drawing 4 determines a control group, 
[0025] The rate of a temperature rise is defined as time amount until it 
becomes 150 degrees C from 100 degrees C, First, the temporary law of the 
control group is beforehand carried out to for example, A group (SI), If 
energization is started, serially, a processing unit 13 will detect temperature, 
will choose the wave corresponding to temperature from A groups, and will 
supply power, Here, when initial temperature is 100 degrees C or more, it 
flies to S8, When initial temperature is 100 degrees C or less, it moves to 
processing of S3 (S2). 

[0026] If detection temperature exceeds 100 degrees C (S3), a timer will 
begin count-up, and a count will be stopped if (S4) and 150 degrees C are 
exceeded (S5), Since a part for eight waves which are the maximum amount 
of supply is uniformly supplied until it exceeds 159 degrees C, the rate of a 
temperature rise becomes a thing reflecting own dispersion, environmental 
temperature, etc, of a heater, 

[0027] It is made to move to the control group who chose the control group 
according to the rate of a temperature rise according to Table 1 (S6), and 



was chosen after exceec 


ling 150 degrees 


[0028] Table 1 [0029] 
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Since the rate of a temperature rise is 1.28 seconds in drawings , it has 
moved to B group's control. Drawing 5 carries out the blot of the time 
amount change of the temperature of the anchorage device in this example. 
[0030] It already controls by S8 based on former group information as what 
is being energized at least at once before this. 
[0031] (Example 2) ( drawing 6 and drawing 7 ) 
The 2nd example is described according to the flow of drawing 6 . 
[0032] Power shall perform wave number control like [ this example ] an 
example 1, The rate of a temperature rise is defined as the temperature 1 
second after exceeding 100 degrees C. 
[0033] First, the temporary law of the control group is beforehand carried 
out to for example, A group (S9). If energization is started, serially, a 
processing unit 13 will detect temperature, will choose the wave 
corresponding to temperature from A groups, and will supply power. Here, 
when initial temperature is 100 degrees C or more, it flies to SI 6, When initial 
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• temperature is 1 00 degrees C or less, it moves to processing of S1 1 (SI 0). 
[0034] If detection temperature exceeds 100 degrees C (S1 1), a timer will 
start (S12), and the temperature (S13) at the time of 1 second passing is 
detected. 

[0035] It is made to move to the control group who chose the control group 
according to the rate of a temperature rise according to Table 2 (S14), and 
was chosen after exceeding 150 degrees C (S15), 



[0036] Table 2 [0037] 




[Table 2] 
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In drawing? , since the rate of a temperature rise is 145 degrees C, it has 
moved to B group's control. Drawing 7 carries out the blot of the time 
amount change of the temperature of the anchorage device in this example. 
[0038] It already controls by SI 6 based on former group information as what 
is being energized at least at once before this. 
r0039l (Example 3) ( drawing 8 ) 

As for power, this example shall perform phase control. It controls by the 
same for example, phase angle like drawing 8 as the above-mentioned 
example, And a control group is chosen according to the above-mentioned 
flow. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The outline block diagram of the heat anchorage device of an 
example 

[Drawing 21 The block diagram of the power control circuit in an example 1 
and an example 2 

[Drawing 31 The supply-voltage wave group selection Fig. in an example 1 
and an example 2 

[Drawing 41 The flow chart of the power control in an example 1 
[Drawing 51 The temporal response graph of the detection temperature in an 
example 1 

[Drawing 61 The flow chart of the power control in an example 2 
[Drawing 7] The temporal response graph of the detection temperature in an 
example 2 

[Drawing 8] The supply-voltage wave group Fig. in an example 3 
[Description of Notations] 

1 Heating Object 

2 Heater Substrate 

3 Heating Element Layer 

4 Temperature Sensing Element 

11 AC Power Supply 

12 Power Controlling Element 

13 Processing Unit 
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